Background. The Palestinian economy has dramatically deteriorated at all levels since the Al-Aqsa Intifada (uprising) began in 2000, resulting in an unprecedented catastrophe to the livelihoods of the Palestinians residing in the West Bank and Gaza. It was also marked by lack of household physical and financial access to food and health care, which placed children at increased risk of malnutrition and poor health. This prompted a significant increase in food aid from 2002 until the summer of 2003.
Introduction
Palestine is currently divided into the West Bank, a 5,800-km 2 area located along the northwest border of Jordan, and Gaza, a 365-km 2 strip of land on the Mediterranean coast, northeast of Egypt. The terrain of the West Bank consists of a combination of fertile plains along the Jordan River, terraced hills, and a rocky semidesert region; 27% of the land is arable, 32% is permanent pasture land, and 1% is forest or woodland. Gaza is a narrow strip of coastal plain 45 km long and 5 to 12 km wide, divided into five governorates. Of the land in the Gaza Strip, 24% is arable, 39% is permanent cropland, and 11% is forest or woodland. Rainfall and temperatures vary among different areas and elevations within Palestine, but in general the summers are hot and dry and the winters are relatively cool and wet [1] .
In 2002, the Palestinian population was 3.4 million: 2.2 million in the West Bank and 1.2 million in the Gaza Strip. Only 5.7% of the population of the West Bank lives in refugee camps, as compared with 31.2% of the population of the Gaza Strip. The population growth rate is about 5%, the fertility rate is about 6 per woman, and the birth rate is 39.6% per 1,000 population (37.1% in the West Bank and 44.1% in the Gaza Strip). Women of reproductive age (15 to 49 years) constituted 22% of the total population of the West Bank and Gaza Strip and 44.5% of the total female population at the end of 2002. The population is relatively young: the estimated median age in 2003 was 16.7 years, and approximately 57% of the population was less than 20 years of age. Life expectancy at birth is 71.9 years [2] .
Between September 2000 and April 2002, the political situation resulted in US$650 million in physical damage and US$1.2 billion in lost economic investment opportunities. The destruction of national assets related to agriculture, infrastructure, and transportation reached an estimated US$545 million, while the additional burdens on infrastructure and on health, educational, and social services reached US$251 million [3, 4] .
It has been asserted that national food security does not necessarily ensure household or individual food security, and that 20% to 30% of the population of countries where the per capita supply of food is at or above 100% of dietary energy needs may persistently subsist on inadequate diets and be unable to meet their requirements for normal physiological functioning [5] , with particularly adverse implications for the nutrition of young children [6] . Food security has been defined as access to food adequate in quantity, quality, and safety to ensure healthy and active lives for all household members [7] . In addition, although insufficient food availability may be the direct cause of low food intake in food-insecure households, the nature of the diet, particularly its quality, may actually be the cause of low food intake [8] . However, it has been pointed out that the complexity of the relationship between national conflict and child health is "poorly understood and rarely studied, largely because adequate data are often lacking" [9] .
September 2000 marked the beginning of the Al-Aqsa Intifada, a Palestinian movement of resistance to increased Israeli military rule, economic stagnancy, and settlement of confiscated land. The result has been widespread violence, exposing the civilian population to system-wide physical and economic barriers to food. Nearly 40% of Palestinians are considered chronically food insecure, and another 30% are under threat of becoming food insecure in the near future [10] .
In September 2002, a baseline assessment of dietary intake and nutritional status found a prevalence of acute malnutrition of 4.3% in the West Bank and 13.3% in the Gaza Strip and a prevalence of chronic malnutrition of 7.9% in the West Bank and 17.5% in the Gaza Strip in children aged 6 to 59 months [11] . One part of the response to this report was that the humanitarian assistance community responded with a strong food assistance program. By the end of 2003, 46.8% of all Palestinian households, 32.2% of those in the West Bank and 71.8% of those in the Gaza Strip, were receiving food assistance. One-third of the Palestinian population relied on food assistance for at least onefourth of its food budget [3, 12] .
The primary coping strategy has been reduction of food expenditures and intake. According to a Food and Agriculture Organization (FAO) report, 73% of people reported a decline in both the quantity and the quality of food [13] . According to Abdeen et al., 7.6% of households in the West Bank and 11.9% of those in the Gaza Strip have reduced the number of meals eaten in a day, and 20% of households in the West Bank and 32.5% of those in the Gaza Strip have decreased the amount of food for household consumption [13] . In such scenarios, preschool-age children are often the most vulnerable; thus, childhood malnutrition has emerged as a widespread problem. Continued economic decline and resulting reduction in food intake by the Palestinian population has caused stakeholders to remain concerned that the level of humanitarian assistance is inadequate to address levels of childhood malnutrition in the region.
The objectives of this study were to assess the nutritional status of children 6 to 59 months of age in Palestine in 2003 and to document the determinants of malnutrition in the West Bank and Gaza Strip.
Methods
A cross-sectional study was carried out on a nationally representative sample of children who were randomly selected with a validated multistage clustered design, with the Health Survey 1999 [14] used as the sampling frame. Sample size was calculated on the basis of an expected estimated prevalence of wasting among the Palestinian population of 5%, with a 95% confidence interval and 5% error. The sample was stratified according to governorate, place of residence (urban, nonurban, or refugee camp), locality, and size of locality (number of households). A random sample yielded 2,497 households and 3,111 children 6 to 59 months of age. Of these, nine households (0.2%) refused to participate and the mothers of 22 children (0.7%) refused to allow their children to be measured, resulting in a sample of 2,486 households with 3,089 preschool-age children.
Data collection
Each of the 20 data collection teams consisted of two women with graduate-level public health knowledge and previous experience in performing anthropometric measurements. Each team received training on administering the assessment questionnaire. A pilot study in one urban and one nonurban primary sampling unit cluster took place in June 2003. The data collection period was July and August 2003. An interviewer-administered questionnaire was used to collect information from the primary caregivers (mothers, fathers, or others) of children under 5 years of age on basic demographic characteristics (age or date of birth and sex), feeding patterns, food security, and dietary intake. The investigators performed anthropometric measurements of the surveyed children.
The Tanita Baby Digital Scale 1582, graduated to 0.02 kg for infants (capacity 14 kg) and 0.1 kg for children, was used for weight measurements. The children were weighed barefoot wearing only underwear. Height was measured to the nearest 0.5 cm on children who were able to stand against a wall with their feet flat on the floor and with the heels, buttocks, shoulders, and back of the head touching the wall and the head positioned with the child looking straight ahead; a rigid headpiece marked the height on the wall, and a tape measure was used to measure the distance from the floor to the wall mark. For infants and toddlers unable to stand, length was measured with the MeasureMat, a gauged mat with head and foot braces. The mat was placed on a hard, flat surface, and length was measured to the nearest 0.1 cm with the infant lying on its back with the head touching the base, facing straight ahead, with the back and legs straight against the floor and the feet positioned flat against the foot brace at a 90 degree angle. Prior to data entry, the questionnaires were checked for completeness, accuracy, and bias by supervisors in the field and by data entry staff at the Al Quds Nutrition and Health Research Institute in Jerusalem.
Food-intake data were collected by a 24-hour foodrecall method. The multiple-pass 24-hour diet-recall interview was structured into three steps to maximize the respondent's recall of foods eaten. On the first pass, the "quick list, " the respondent supplied a broad description of all food and beverage items consumed on the previous day (the 24 hours from 4:00 in the morning to 4:00 in the next morning). At the next step, a detailed description of each food or beverage item on the quick list was obtained through a series of questions and prompts specific to each item. The questions for each item included the manner and frequency of consumption (i.e., eaten in combination with other foods, for example, hummus and olive oil), the cooking method, fats used in preparation, and the recipe, when appropriate. If the respondent did not know the recipe for a mixed item, probe questions about ingredients likely to influence the fat content of the food (for example, the type of fat, milk, yogurt, or cheese used) were asked. The third and final pass was a review of the recall. The interviewer read aloud the foods eaten in chronological order and verified the descriptions and amounts consumed with the respondent. A final question checked whether anything had been omitted from the recall. Any information that was forgotten or incorrectly entered was added or edited at this step. The interviewers used cards, a food-intake booklet, and measuring aids such as a measuring cup, teaspoon, and tablespoon to facilitate quantification of the foods consumed.
Consent was obtained from the mother or the head of the household. The protocol for the study was approved by the Research Ethical Committee of the Al-Quds University in Jerusalem, Palestine. Participation in the survey was voluntary.
Data analysis
Data processing and analysis were performed with Epi Info 6.0 and SPSS for Windows, version 8.0. Weightfor-age, weight-for-height, and height-for-age were calculated for children with ANTHRO/CDC, version 1.02 (US Centers for Disease Control and Prevention, Atlanta, GA, USA). National Center for Health Statistics (NCHS) reference data were used. The cutoff point for stunting, wasting, and underweight was a z-score below -2 SD of the reference value, according to World Health Organization (WHO) guidelines [15] .
The food recalls were analyzed for nutrient data with SurvNet, a program specially adapted to meet the needs of the nutrition survey. Food and beverages from the 24-hour diet recall were matched with food-composition data to calculate nutrient intake. The primary source of food-composition information was the SurvNet Composition Database, compiled by the US Department of Agriculture, which contains the composition of approximately 6,000 foods. The nutrient database was expanded by the addition of nutritional information on 1,421 extra foods or dishes eaten by the respondents. These foods or dishes either were not present in the original database or were nutritionally different from similar foods in the database. The list of the nutrients contained 30 items, divided into 8 minerals, 11 vitamins, and 11 macronutrients. If a direct match with information in the SurvNet was not available and the frequency of use was high relative to other foods, additional nutrient-composition data were sought from other databases (British and Israeli), if they were applicable. Foods were also aggregated into nine food groups to ascertain the contribution that each food group made to mean daily energy intakes [11] . For 1-to 3-year-olds and 4-to 5-year-olds, a median energy intake of less than 1,040 and less than 1,440 kcal/day, respectively-less than 80% of the recommended energy allowance (REA)-is considered a deficient energy intake. For 1-to 3-year-olds and 4-to 5-year-olds, a median protein intake of less than 12.8 and less than 19.2 g/day, respectively-less than 80% of the recommended dietary allowance (RDA)-is considered a deficient protein intake [16] .
Age was ascertained by parental recall, identifica-tion cards, or vaccination cards. Refugees were defined as those persons registered with the United Nations Relief and Works Agency (UNRWA) and having an UNRWA registration number; these children and their families are entitled to food assistance. Maternal education categories were defined as follows: Illiterate mothers were those who reported they were unable to read or write. Primary, secondary, and high-school education was defined as completion of grades 6, 9, and 12, respectively. Those with a diploma had finished a 2-year program beyond high school; those with a bachelor's degree or above had completed at least a 4year baccalaureate program beyond high school or had received an advanced university degree. Diarrhea was defined as three or more watery stools in one 24-hour period during the 2 weeks prior to the survey. Chisquare values and odds ratios were calculated, and p < .05 was considered to indicate statistical significance.
Confounding disease states that affect the nutritional status of children, including diarrhea, recurrent febrile illness, recent respiratory infection, chronic and acute worm infections, and chronic medical conditions, were controlled for in the logistic regression.
Results
A total of 3,089 children aged 6 to 59 months from the West Bank and Gaza Strip were included in the study. 
Prevalence of wasting, stunting, and underweight
The overall prevalence of wasting (percentage of subjects -2 SD below the NCHS/WHO weight-for-height reference) was 3.4% (table 2). The prevalence of wasting peaked at 12.0 to 23.9 months and then decreased with age and was lowest at ≥ 48 months of age. The overall prevalence of stunting (the percentage below -2 SD of the NCHS/WHO height-for-age reference) was 10.7%. The prevalence of stunting was higher among boys (11.2%) than among girls (10.2%); p = .217. The overall prevalence of underweight (percentage below -2 SD of the NCHS/WHO weight-for-age reference) was 5.1%. The prevalence of underweight increased with age and then decreased at 48 months of age or older. The prevalence of severe wasting (below -3 SD of the NCHS/WHO weight-for-height reference) was highest among children under 2 years of age (n = 30, 1.0%). Most of the children with wasting (n = 86, 2.8%) showed moderate wasting (between -2 SD and -3 SD of the NCHS/ WHO reference).
Acute malnutrition
The overall prevalence of acute malnutrition (less than -2 z-score, the cutoff for acute malutrition) was 3.4%. The prevalence was not significantly different in the West Bank (3.1%) and the Gaza Strip (3.9%). Table 3 shows the prevalence of acute malnutrition with respect to each of the variables that were studied. The only variable that significantly differed with respect to the prevalence of acute malnutrition was age: children younger than 24 months were significantly more likely to be acutely malnourished. Table 4 shows the odds of acute malnutrition with respect to various factors taken individually by simple logistic regression and then with control for the other factors by multiple logistic regression. The odds of acute malnutrition for each variable were very similar when the variables were analyzed individually and when the other variables were controlled for in the analysis. In both instances, only age was significantly associated with the prevalence of acute malnutrition, with the younger age group being at significantly higher risk. Although the association was not statistically significant, a higher level of maternal education seemed to be a risk factor for acute malnutrition. This result was probably artificial, because no children in the Gaza Strip sample had illiterate mothers. When the analysis was performed only for the West Bank, illiterate women had a 2.08 higher chance of having an acutely malnourished child, although this result was not statistically significant, with a p value of .232.
Chronic malnutrition
The overall prevalence of chronic malnutrition was 10.7%; the prevalence was significantly lower in the West Bank than in the Gaza Strip (9.2% vs. 12.7%; p = .02). Table 5 shows the prevalence of chronic malnutrition with respect to each of the variables that were studied. Table 6 shows the odds of chronic malnutrition with each of the variables taken individually and also when all of the other variables were controlled for in a multiple logistic regression. When variables were analyzed individually, being classified as a refugee, living in the Gaza Strip, and a low level of maternal education proved to be risk factors for chronic malnutrition. However, when the other cofactors were taken into account, only maternal education remained significant. There was a strong but not significant trend toward a higher prevalence of chronic malnutrition in the older age groups in the simple logistic regression and the multiple logistic regression. Of all the variables, mater- 
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Assessment of the nutritional status of preschool-age children nal education was clearly the most significant factor in the simple logistic regression and the multiple logistic regression, with a much greater prevalence of chronic malnutrition in children of illiterate mothers. Table 7 shows the energy and protein intakes of the surveyed children during the 24 hours prior to the interviews. From the 2,489 households, those mothers whose youngest child was 13 to 59 months of age underwent the 24-hour food-recall test, yielding 2,132 children. Of these, 105 (4.9%) were nonrespondents, yielding a final sample of 2,027. Energy and protein intakes decreased with age, although ideally these intakes should be increasing because of increased demand from growth and activity. Furthermore, both deficiencies were more profound in the Gaza Strip than in the West Bank. Abdeen et al. reported that surveyed mothers and children residing in the West Bank and Gaza Strip were deficient in all major micronutrients [18] .
Food intake

Discussion
Several local studies were conducted to assess the prevalence of anemia and its determinants in the West Bank and Gaza Strip [11, [17] [18] [19] [20] [21] [22] [23] [24] [25] . Our study describes the findings of the assessment of nutritional status and related factors carried out by the Al-Quds Nutrition and Health Research Institute at Al-Quds University 1 year after the implementation of the food aid pro-gram. It is a representative survey among children 6 to 59 months of age residing in the West Bank and Gaza Strip. This nutrition survey yielded a number of important findings. The prevalence of wasting among children under five was 3.4%, 4.4 percentage points lower than the 2002 survey results but 3.2 percentage points higher than the national prevalence [17] . We believe that the food aid helped to alleviate the problem, but the higher prevalence relative to the national figure indicates the effect of short-term nutritional deprivation on children under five.
On the basis of the epidemiologic criteria established by WHO for assessing the severity of malnutrition in populations, malnutrition is not a humanitarian crisis in the Palestinian Territories, since it is below the trigger point of 15%. That said, chronic malnutrition continues to plague the densely populated, poverty-ridden Gaza Strip to a greater degree than the more agrarian (and slightly better-off) West Bank. The greater utility of this study is in the analysis of the variables affecting nutrition, since this information is useful for health programmers and policy makers.
This study also documented a high prevalence of stunting among the children in comparison with that seen at the national level. This observation documents that the nutritional status of this population may be a longstanding problem.
The higher prevalence of acute malnutrition in the 6-to 23-month age group than in the 24-to 59-month age group suggests that households have little food reserves, since the 6-to 23-month age group would be the most vulnerable, and a short-term indicator such as acute malnutrition would appear in this group first. We found that the prevalence of breastfeeding was consistent across the population, with nearly universal levels in the first year of life then dropping off dramatically after 12 months. Thus, breastfeeding status is less likely to affect acute malnutrition in children 6 to 12 months of age. Certainly the infant population should be a target for intervention, education, and aggressive monitoring in mother-child clinics [25] . In a review of charts for anthropometric measurements in 68 such clinics in 2002, we found that weight and height had been regularly recorded for only 60.0% of children [11] .
Children with refugee status were more at risk for chronic malnutrition in the simple regression analysis. Theoretically, refugee households should have easier economic access to food assistance, since UNRWA provides food aid every 2 months. This should prompt a query into how refugee households access food. Refugees who do not live in camps, particularly those who live in rural areas of the West Bank, may be potentially more food insecure. Camp residents will have easier economic and physical access to food and other humanitarian assistance. That chronic malnutrition is more likely to occur in the older age group is not surprising, considering that nearly all have lived their lives under the stress of the Intifada and thus would have experienced the limitations it has generated on economic status and freedom of movement. Children 24 to 59 months of age will have lived under substandard nutritional conditions their entire lives. Comparison of trends for the 2003 and 2002 median daily energy and protein intakes demonstrates that for both age groups, there was a significant decrease in median energy and protein intakes, ranging from 8.3% to 13.2% and from 10.8% to 16.7%, respectively, with the greater decrease in the Gaza Strip. In stark contrast to the 2002 study, older children in the 2003 sample had lower intakes of calories and protein than younger children. Arguably, this drop in daily calorie and protein intakes as children age is a marker of decreased food security.
The food aid nutrition program had only modest success in alleviating the problem during the year 2003, which seems to suggest that economic changes are the major factor influencing the nutritional status of preschool children.
Lack of maternal education is a well-recognized risk factor for malnutrition. Although lack of maternal education was not significantly associated with acute malnutrition in our study, it was highly significant as a risk factor for chronic malnutrition. Efforts by the Palestinian Ministry of Health, international donors, and nongovernmental organizations should concentrate on young mothers, particularly those with little or no education. Interestingly, Palestine, which is not considered a developing country according to most economic markers, has seen a decrease in the age of marriage among young women. Families begin earlier, and the fear that marriage and family will preempt education for young women is a real one.
The fact that sex was not significantly associated with malnutrition reassures us that, in this culture at least, sex-based preference in feeding children is not an issue of concern.
Conclusions and recommendations
Malnutrition is a public health problem among children under five living in conflict areas. It is important to translate these findings into targeted interventions through all sectors with effective coordination among all agencies to prevent the further deterioration of nutritional status.
Efforts to alleviate malnutrition through improved programs for food security should also be aimed particularly at ensuring diet quality in conjunction with promoting appropriate dietary behavior, and social services departments and international donor agencies should be advised to provide nutritionally complete food rations for children.
